For this period the statistics of the non-irradiated cases show 18 per cent. immunity for three years and 12 per cent. immunity for five years, from recurrences and metastases.
IT is my contention that my researches have proved five points: (1) that a great deal of the normal gross anatomy can be seen upon X-ray plates ; (2) that provided we limit our study to the adult apical type of pulmonary tuberculosis, radiograms of tuberculous chests can be distinguished from those of non-tuberculous chests without reference to histories or physical signs (one case in about five hundred will prove the exception) ; (3) that the basal type of pulmonary tuberculosis is more difficult to determine, and though suspected, its presence cannot as a rule be proved without the aid of the laboratory-examination of sputum and blood, guinea-pig inoculation, etc.; (4) that in miliary tuberculosis proof comes largely from the history and symptoms N-EL2 * studied in conjunction with the radiograms; and (5) that we should never wait for positive X-ray findings to make a diagnosis of tuberculosis in the child. Symptoms alone must be considered indicative, and prolonged medical treatment must be carried out before we get positive X-ray findings, if we hope to treat such cases successfully. These conclusions, indicated in my previous writings, are based upon a long study of lung structure, in conjunction with Dr. William Snow Miller. Sections bave been made, many of them serially, from a great number of lung lesions, previously examined by X-ray, and their relation to the anatomical structure has been carefully studied together with their cellular pathology.
I am Director of the Tuberculosis Service in the University of Cincinnati, and have charge of students and patients at the Cincinnati Tuberculosis Sanatorium. It is our routine practice to direct the treatment and care of some three hundred patients from the X-ray department. The cases are received and examined, and the findings recorded. The diagnosis and prognosis are made in each case by the staff. I spend two half days each week with my staff and examine the radiograms. Only the age and the colour of the patients are ascertained previous to this reading. An X-ray diagnosis is made and a prognosis given. After this the history is read and the X-ray findings are compared with the clinical and laboratory records. If all findings do not agree, the patient himself is brought to the examining xoom and carefully examined before the care or further study of his case is mapped out. If the findings agree, as is usual, such directions are given without our ever seeing the patient.
Cases of special interest or those which are not doing well under the prescribed regime are restudied as is indicated. On an average each case is reviewed every three months, but this is not a routine procedure.
You may be interested in our method of teaching students to make chest examinations. They begin to examine chests during their first year, and continue to do so through their second year in the course of "physical diagnosis." The second half of the third year they spend one half day each week at the Tuberculosis Hospital, two hours of which are spent under an instructor with a patient. The class is divided into groups of four; each instructor has two groups and each group has one patient. The unique feature in this teaching is that the students are stripped to the waist, as is the patient, and they are instructed in inspection, palpation, percussion and auscultation, by comparing the varying physical signs found over the students' chests with those of the patient. They are now led on to deduce the pathological condition of the patient, the radiogram-often a series of radiograms-is shown to them in order that they may correct or add to their own diagnosis and may also become familiar with types of chest in the healthy adult. For further confirmation or correction we secure autopsies of about 50 per cent. of our deaths; this amounts to an average of seventy-five autopsies a year. I have described my clinical and teaching methods in order to show you that my previous contentions have a practical bearing and a scientific basis. The secret of the success of this work rests upon two points, on which I have insisted for over seventeen years: (1) The necessity for perfect stereoscopic plates, and (2) the importance of the " fan." With stereoscopic negatives of a normal chest it is possible to see different densities which indicate the trachea, corena, the arch of the aorta, the right and left bronchus and the trunks which extend into the lung-fields from the right and left hilum, passing generally anteriorly and posteriorly and spreading to fill the thorax. It is possible to see these trunks on a single plate, but it is impossible from such a plate to determine their direction and spread. When we are able to determine the course of these trunks, it is possible to locate the various lobes of the lung. The anatomical structures causing these trunks and linear markings on the plate (called "arboration" in Great Britain) have been variously ascribed to blood-vessels or bronchi. Boardman and myself have shown that they are caused by both blood-vessels and bronchi, but the important point is that each of these trunks does contain a bronchus, and so, by following these stereoscopically, the lobes of the lung can, as I have said, be certainly located.
The early manifestation of adult, apical tuberculosis, is a tubercle with pulmonary exudate. This exudate floods a number of lung compartments, according to the amount. This exudate or flooded area is walled off by the septum extending into the lung from the pleura, and is therefore located near the pleura, beyond the trunks, in that area of the plate previously described as the "linear markings area " or outer zone, and is-in reality a lobular pneumonia. This lesion I named "the fan," from the shape of its marking on the plate, at a time when the exact pathology of this density was not sufficiently well understood to allow me to use a concrete pathological term.
Adult apical pulmonary tuberculosis is not the only disease which will produce lobular pneumonia, but it is a chronic disease, usually associated with reinfection. Thus an X-ray diagram of adult, apical, pulmonary tuberculosis depends upon two or more " fans" of different densities. They are usually of different shape because in time they break down or undergo repair. In the first case we get formation of cavities; in the second, slow absorption of the exudate and laying down of scar-tissue (fibrosis) which contracts. Thus we have different densities due to different ages and different degrees of repair or degeneration. These differences are often enhanced by areas of caseation or calcification. Then the "fan " (that is lobular exudate associated with a tubercle, the latter often not seen on the plate) is the unit of the complex pathology in the adult apical type of tuberculosis, which becomes fibroid. In well-cut sections, these old " fans" can be seen in every fibroid tuberculous lung, and here the term conglomerate form of fans " would apply. These definite findings are in marked contrast to those in the basal types of tuberculosis-which have no apical fibroid lesion-and to those in miliary tuberculosis, which has comparatively little exudate.
Professor Letulle has shown, with much care and patience, that the miliary tuberculosis described and illustrated in our text-books, is not the tuberculosis of Laennec. Letulle calls our text-book picture the "granulation miliary" and the " miliary " of Laennec he proves to be tuberculous caseous-broncho-pneumonia, due to aspiration of infected droplets; this is frequently shown upon our plates, associated with apical lesions, most commonly with cavities.
Tuberculous caseous broncho-pneumonia due to aspiration (thus secondary to apical lesions) has an appearance in the radiogram very similar to that in many basal tuberculous lesions, in which the apices are not involved. Whether these basal tuberculous lesions are as common in Great Britain and on the Continent as they are in the United States, is a question to which I am seeking an answer. The whole problem of basal tuberculosis is wrapped up in many " unknowns." Certainly in Cincinnati these types are common and very vicious.
The treatment of tuberculosis is, fundamentally, rest in the proper environment. The questions then of how much rest and of what environment are the great questions to be answered. A review of your literature, and personal conversation with some of your tuberculosis workers, have indicated to me that you are inclined, in this country, to get your patients up sooner and to have them work more hours than we in the United States think wise. If this observation is correct, it suggests many questions: (a) Is this only a difference of medical opinion ? (b) Do the lesions in your cases become fibroid or does the exudate become absorbed and is the scar tissue laid down, at an earlier period, on the average, than in our cases? (c) Have your patients a different " psychology" from that of ours; such as might be caused by greater opportunities to earn money which exist in the United States ? (d) Is there a climatic element to be considered, which should be approached from the standpoint of mental stimulation, rather than from that of the effect upon the physical condition itself ?
I shall not try to answer these questions but will greatly appreciate any contributions you may make to the solution of this problem. If I might review the symptoimis, the physical signs, and the radiograms in some of your cases of patients whom you allow to resume work, I should probably better understand your position and the problem. But I wish to state emphatically that in my community-the Ohio Valley-we must teach our profession and our patients the need of earlier and longer rest if we hope to return these patients to that community as continuous bread-winners. In support of this statement I must say that I have more than 400 patients who are to-day upon an economic status, and that, on the average,'it has required three years to reach this enviable condition. Many of these patients are women who have successfully borne a child. Certainly all of this time has not been spent in bed, but whether at home or in the sanatorium, such patients must have a bed and" bed care " ready for them at all times, because one never knows when their condition will require it. Success is also dependent upon careful and frequent medical examination, including stereoscopic X-ray examination.
The stereoscopic radiograms are necessary because in many cases improvement will take place in one part of the chest, while a new lesion is developing in another part, and this may occur without haomorrhage, physical signs, or any change in pulse or temperature. On the other hand we frequently have changes in physical signs, pulse or temperature, which are not the results of tuberculosis. As I said early in this paper, these questions can usually be answered, and in our clinic are usually answered correctly, by a careful study of the signs, symptoms and radiograms.
A lesion which has ceased to cause a rise of temperature and a quick pulse, may be a long way from quiescence. In a radiogram such a lesion will not show absorption of the pulmonary exudate or laying down of scar tissue sufficient to wall off the lesion, but we would not attempt to determine these all-important points without the aid of stereoscopic plates. I am not referring to the cases of old fibroid tuberculosis which could have been classified for years by our American classification as " far advanced," and in which patients often live, in spite of gross dissipation, beyond the allotted time of man, as tuberculosis carriers. Such cases can be adequately cared for by signs and symptoms. I am referring to that class in which the patients (usually under the age of 30) have minimal or moderately advanced lesions without a great deal of scar tissue. Even the slightest cases in this group require constant and watchful care if we hope for the arrest of their disease. They are the cases in which often comparatively little is seen in the radiogram, the symptoms subside in a few months or even weeks, and unless you study the pathological bearings by the aid of your X-ray examination, the lives of these patients are frequently lost. In our clinic we find that the X-rays are even more valuable in enabling us to direct such a case properly than in diagnosing pulmonary tuberculosis. Three years would not seem a long time for satisfactory cure in a case of tuberculosis of the hip. Why should we expect that it would take less time to arrest a similar lesion in the lung? It is because the time of the child is not so valuable; he has someone to provide for him and he has pain and impaired function, by means of which the surgeon can diagnose the extent of the injury. The adult suffering from pulmonary tuberculosis has no pain (unless the pleura is involved); he has five times as much lung capacity as is necessary to aerate the blood and thus, unless Section of Electro-Therapeutics 13 there is marked toxicity, he is not conscious of any loss of function, so that when he has rested sufficiently to eliminate the toxicity he has a great desire, often caused by the pressure of financial necessity, to get up. The physician without the aid of the radiogram finds little to indicate the underlying grave pathological condition. If the patient gets up it is often only to break down, and too often this breakdown is attributed to the course of the disease rather than to inadequate medical care. The purpose of this paper has been to stimulate the study of pulmonary pathology by the aid of X-ray plates, and to indicate how the knowledge thus gained may help to direct the care-that is to say, the rest and exercise in proper environment-of the tuberculous patient. For such study a full understanding of the "fan" (the marking on the radiogram indicating tuberculous lobular pneumonia) is necessary and this can only be fully evaluated by the stereoscopic X-ray examination of the chest.
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